METHOD OF AND APPARATUS FOR MANUFACTURING 
INSTANT PHOTOGRAPHY FILM UNIT 

BACKGROUND OF THE INVENTION 
Field of the Invention: 

The present invention relates to a method of and an ap- 
paratus for manufacturing a self -developing instant photo- 
graphy film unit . 
Description of the Related Art: 

With the recent popularity of instant cameras, self- 
developing instant photography film units are being mass- 
produced. An instant photography film unit comprises a mask 
sheet having an image frame which defines a picture size in 
its center, a photosensitive sheet having a photosensitive 
layer coated on a transparent or opaque support layer, a 
transparent sheet for extending a developing solution be- 
tween itself and the photosensitive sheet, and a pair of 
rails or spacers disposed between the photosensitive sheet 
and the transparent sheet for defining a gap therebetween 
for the passage of the developing solution therein. A pod 
or container which stores the developing solution and a trap 
for trapping an excessive developing solution are attached 
to the mask sheet at respective opposite side edges of the 
image frame of the mask sheet. 

Various types of instant photography film units have 
been known in the art. For example, according to one type 
of instant photography film unit, the photosensitive sheet 



is joined to the upper surface of the mask sheet, and the 
transparent sheet is joined to the upper surface of the pho- 
tosensitive sheet by the rails interposed therebetween, and 
the pod and the trap are wrapped in the side edges of the 
mask sheet that are folded onto the transparent sheet per- 
pendicularly to the rails. According to another type of in- 
stant photography film unit, the photosensitive sheet and 
the transparent sheet are stacked in a given order on the 
mask sheet, and the rails are attached so as to extend from 
the photosensitive sheet to the transparent sheet, and the 
pod and the trap are attached to the mask sheet perpendicu- 
larly to the rails . 

There have been proposed various processes for manufac- 
turing an instant photography film unit. For example, Ja- 
panese patent publication No. 62-55772 discloses one such 
proposed process for manufacturing an instant photography 
film unit. According to the disclosed process, as shown in 
FIG. 11 of the accompanying drawings, sheets 1, 2, one of 
which is a photosensitive sheet whereas the other is a 
transparent sheet, are joined to each other by a joining 
unit 3, and a rail web 4 is cut into a rail 5 that is heat- 
sealed over the sheet 2, which is wider than the sheet 1, 
transversely across the sheet 1 . 

The joined sheets 1, 2 are then cut along the central 
line of the rail 5 by a cutter 6, and then bonded to a mask 
sheet 8 by a heat sealer 7. In a peripheral edge joining 
station 9, the entire edge of the sheet 2 is bonded to the 



mask sheet 8 in surrounding relationship to an image zone 
opening defined in the mask sheet 8. In an attaching sta- 
tion 10, a solution pod 11 and a trap 12 are bonded to re- 
spective opposite sides of the mask sheet 8, and thereafter 
folded onto the opposite sides of the mask sheet 8 in a 
folding station 13. Then, the assembly is sealed in a seal- 
ing station 14, and the mask sheet 8 is cut off in a cutting 
station 15, thus producing an instant photography film unit. 

The conventional arrangement requires that the worker 
store a certain number of manufactured instant photography 
film units into a case. In order to prevent the instant 
photography film units from being irradiated with extraneous 
light, the worker needs to package the instant photography 
film units in a dark chamber. Therefore, the packaging 
process has been considerably tedious and time-consuming. 
Accordingly, the process of packaging the manufactured in- 
stant photography film units to produce film unit packages 
has been considerably cumbersome and makes it impossible to 
perform the entire manufacturing process efficiently. 

The sheets 1, 2 and the mask sheet 8 are exposed to 
temperature changes and humidity changes in the heat sealing 
process. Particularly, the photosensitive sheet is suscep- 
tible to humidity, and tends to shrink in the manufacturing 
process. When the sheets 1, 2 shrink, the mask sheet 8 to 
which these sheets 1, 2 are attached is displaced in the di- 
rection in which it is fed, making it difficult to attach 
the pod 11 and the trap 12 in accurate positions with re- 



spect to the opening in the mask sheet 8, and the instant 
photography film units tend to be severed at different posi- 
tions. As a consequence, it is impossible to manufacture 
high-quality instant photography film units. 

According to the above conventional method, the pod 11 
and the trap 12 are bonded by heat sealing after they have 
been supplied one to each side of the mask sheet 8. There- 
fore, it is time-consuming to join the pod 11 and the trap 
12, and hence the entire process for manufacturing instant 
photography film units cannot be made more efficient. 

In the above manufacturing method, the pitch time of 
each of the steps, particularly those steps requiring heat 
bonding, ranging from the supply of the sheets 1, 2 to the 
completion of instant photography film units, is relatively 
long. Since the pitch times of the steps are determined on 
the basis of the pitch times of the heating bonding steps, 
undesirable idle times are present in the entire process, 
making it impossible to carry out the entire process for 
manufacturing instant photography film units efficiently. 

After the joined sheets 1, 2 have been cut along the 
central line of the rail 5, the sheets 1. 2 are bonded to 
the mask sheet 8. Therefore, a structure is required for 
accurately positioning the severed sheets 1, 2 on the mask 
sheet 8. The positioning structure makes the entire system 
and process complex, and also makes the cost of manufactured 
instant photography film units high. 



SUMMARY OF THE INVENTION 

It is a general object of the present invention to 
provide a method of and an apparatus for manufacturing an 
instant photography film unit automatically and efficiently 
from the fabrication of an instant photography film unit to 
the packaging thereof. 

A major object of the present invention is to provide a 
method of and an apparatus for manufacturing an instant pho- 
tography film unit by controlling the feeding of a continu- 
ous member to position the continuous member easily and 
highly accurately. 

A primary object of the present invention is to provide 
a method of and an apparatus for manufacturing an instant 
photography film unit by efficiently supplying a developing 
solution container and an excessive developing solution 
trapping member at an image frame of a continuous member for 
thereby speeding up a manufacturing process . 

Another primary object of the present invention is to 
provide a method of and an apparatus for manufacturing an 
instant photography film unit with an effectively simplified 
process and arrangement for efficiently and economically 
manufacturing an instant photography film unit. 

The above and other objects, features, and advantages 
of the present invention will become more apparent from the 
following description when taken in conjunction with the ac- 
companying drawings in which preferred embodiments of the 
present invention are shown by way of illustrative example. 



BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is an exploded perspective view of an instant 
photography film unit manufactured by a manufacturing method 
according to a first embodiment of the present invention; 

FIG. 2 is a perspective view of the instant photography 
film unit; 

FIG. 3 is a front elevational view of the instant pho- 
tography film unit as viewed from an exposure surface 
thereof ; 

FIG. 4 is a schematic perspective view illustrative of 
the manufacturing method according to the first embodiment; 

FIG. 5 is a schematic side elevational view of a manu- 
facturing system for carrying out the manufacturing method 
according to the first embodiment; 

FIG. 6 is a schematic side elevational view, partly in 
block form, of the manufacturing system shown in FIG. 5 whi- 
ch includes a control arrangement; 

FIG. 7 is a flowchart of an operation sequence of the 
manufacturing method according to the first embodiment; 

FIG. 8 is a schematic perspective view illustrative of 
a method of manufacturing an instant photography film unit 
according to a second embodiment of the present invention; 

FIG. 9 is a schematic side elevational view of a manu- 
facturing system for carrying out the manufacturing method 
according to the second embodiment; 

FIG. 10 is a schematic side elevational view, partly in 
block form, of the manufacturing system shown in FIG. 9 whi- 



ch includes a control arrangement; and 

FIG. 11 is a schematic side elevational view of a con- 
ventional manufacturing system. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
FIG. 1 shows in exploded perspective an instant photo- 
graphy film unit 20 manufactured by a manufacturing method 
according to a first embodiment of the present invention. 
FIG. 2 shows the instant photography film unit 20 in per- 
spective . 

As shown in FIGS. 1 and 2, the instant photography film 
unit 20 comprises a mask sheet 24 having an image frame 22, 
a photosensitive sheet 30 having an image reception layer 
and a photosensitive layer, a pair of spacers 32 superposed 
on the photosensitive sheet 30 on the side of the photosen- 
sitive layer, and a transparent cover sheet 36 superposed on 
the spacers 32 and having an exposure surface 34. 

The mask sheet 24 has a pair of folds (thinned regions) 
38a, 38b on its opposite end portions in the longitudinal 
direction in which the mask sheet 24 extends, i.e., in the 
direction indicated by the arrow A. A pod or container 40 
which stores a developing solution and a trap 42 for trap- 
ping an excessive developing solution are bonded to regions 
of the mask sheet 24 outside of the folds 38a, 38b. An un- 
der sheet 44 is attached to the mask sheet 24 inside of the 
fold 38a. 

After the photosensitive sheet 30, the spacers 32, and 



the cover sheet 36 are superposed on and joined to the mask 
sheet 24, and the undersheet 44 is joined to the mask sheet 
24, the opposite ends of the mask sheet 24 are folded back 
at the folds 38a, 38b and joined to the cover sheet 36, thus 
completing the instant photography film unit 20. The in- 
stant photography film unit 20 has an air passage 45 defined 
in the folded region of the mask sheet 24 near the trap 42. 

The mask sheet 24 is made of colored polyethylene ter- 
ephthalate (PET), and has a heat-sealing adhesive layer 46 
on one surface thereof. Each of the spacers 32 comprises a 
transparent or colored PET layer and a light shield layer 
disposed on one surface of the transparent or colored PET 
layer, and heat-sealing adhesive layers are disposed on re- 
spective opposite surfaces of each of the spacers 32. 

As shown in FIG. 3, the instant photography film unit 
20 has outer dimensions HI, H2 substantially equal to those 
of an ID card specified according to ISO 7810 or JIS X6301. 
Specifically, the outer dimension HI in the transverse di- 
rection is set to 54 mm, and the outer dimension H2 in the 
longitudinal direction is set to 85.6 mm. The instant pho- 
tography film unit 20 has four beveled corners 48. 

The instant photography film unit 20 has predetermined 
levels of assembling accuracy in the transverse direction. 
The assembling accuracy is determined on the basis of the 
image frame 22 in the instant photography film unit 20, and 
covers distances XI, XI' from reference lines O, O' passing 
through the opposite side ends of the image frame 22 to op- 



posite ends of the trap 42, distances X2, X2' from the ref- 
erence lines O, O' to opposite ends of the pod 40, distances 
X3, X3' from the reference lines O, O' to inner opposite 
ends of the spacers 32, and distances X4, X4 ' from the ref- 
erence lines O, O' to opposite ends of the instant photogra- 
phy film unit 20. The accuracy of the distances XI, XI' is 
in the range of ± 0.5 mm, and the accuracy of the distances 
X2, X2' is in the range of ± 0.3 mm. The accuracy of the 
distances X3, X3 ' is in the range of ± 0.5 mm, and the accu- 
racy of the distances X4, X4' is in the range of ± 0.5 mm. 

FIG. 4 schematically illustrates the method of manufac- 
turing the instant photography film unit 20 according to the 
first embodiment of the present invention. A first continu- 
ous member 50 from which the mask sheet 24 is formed is fed 
two pitches at a time in the direction indicated by the ar- 
row X which is perpendicular to the longitudinal direction 
in which the mask sheet 24 extends i.e., the direction indi- 
cated by the arrow A. A fold forming station 52 is disposed 
upstream with respect to the direction in which the first 
continuous member 50 is fed (hereinafter referred to as 
"feeding direction"). The fold forming station 52 has a 
pair of heated steel members 51a, 51b for producing the 
folds 38a, 38b on opposite marginal side edges of the first 
continuous member 50. 

Downstream of the folding station 52, there are dis- 
posed a trap attaching station 54 for attaching two traps 42 
to one of the marginal side edges of the first continuous 
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member 50 substantially simultaneously when the first continu- 
ous member 50 is stopped, a mark forming station 55a for form- 
ing a channel- shaped mark 53 as a positioning indicia in every 
other image frame 22 on the first continuous member 50, an air 
hole forming station 55b for forming a recess, i.e., a de- 
formed area, 45a which will become the air passage 45 upon de- 
veloping a processing agent, a pod attaching station 56 for 
attaching two pods 40 to the other of the marginal side edges 
of the first continuous member 50 substantially simultaneously 
when the first continuous member 50 is stopped, a mark de- 
tecting station 57a for detecting the position of the mark 53, 
and a punching station 59 for forming two image frames 22 in 
the first continuous member 50 substantially simultaneously 
when the first continuous member 50 is stopped. 

A first joining station 62 for Joining a second continu- 
ous member 58 which will become the photosensitive sheet 30 
and a continuous sheet 60 which will become the under sheet 44 
to the first continuous member 50 is disposed downstream 
of the punching station 59. A first heat-bonding station 64 
for heat -bonding the second continuous member 58 and the con- 
tinuous sheet 60 to the two image frames 22 of the first con- 
tinuous member 50 is disposed downstream of the first joining 
station 62. 

A second heat -bonding station 66 for temporarily bond- 
ing two rails 65 which are twice as wide as the spacers 32 
to the opposite sides of the image frame 22 is disposed 
downstream of the first heat -bonding station 64. A heat- 
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sealing adhesive has been coated on both surfaces of the 
rails 65. A second joining station 70 for attaching a third 
continuous member 68 which will become the cover sheet 36 is 
disposed downstream of the second heat -bonding station 66. 
A third heat-bonding station 72 for bonding the third con- 
tinuous member 68 to the second continuous member 58 with 
the rails 65 is disposed downstream of the second joining 
station 70. 

Downstream of the third heat-bonding station 72, there 
are disposed a folding station 74 for folding back the oppo- 
site marginal side edges of the first continuous member 50 
to wrap the trap 42 and the pod 40, and a fourth heat- 
bonding station 76 for integrally heat -bonding the folded 
marginal side edges of the first continuous member 50 over 
two instant photography film units 20. A cutting station or 
beveling station 78 is disposed downstream of the fourth 
heat-bonding station 76 for successively cutting off and 
beveling corners of the assembly substantially intermediate 
between two adjacent rails 65 thereby to separate instant 
photography film units 20 one at a time. 

Downstream of the cutting station 78, there are dis- 
posed a stacking station 80 for automatically stacking a 
predetermined number of, e.g., 10, instant photography film 
units 20, at a time, and a packaging station 84 for revers- 
ing the instant photography film units 20 stacked at the 
stacking station 80 and automatically placing the instant 
photography film units 20 into a film pack 82. 
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In the first embodiment, the length, i.e., the outer 
dimension HI, of an instant photography film unit 20 perpen- 
dicular to the longitudinal direction indicated by the arrow 
A is used as a unit pitch for feeding the produced assembly. 
From the upstream process end down to the fourth heat- 
bonding station 76, the assembly is fed a plurality of 
pitches, i.e., two pitches, at a time so as to be able to 
increase a stop time and produce instant photography film 
units at a high speed. In the cutting station 78, the as- 
sembly is fed one pitch at a time for beveling the corners. 

FIGS. 5 and 6 schematically show a manufacturing system 
90 for carrying out the method of manufacturing the instant 
photography film unit 20 according to the first embodiment. 

As shown in FIGS. 5 and 6, the manufacturing system 90 
includes a light chamber 92 and a dark chamber 94, and has a 
mask sheet material supply 96 for unreeling the first con- 
tinuous member 50 from a roll. The fold forming station 52, 
the trap attaching station 54, the mark forming station 55a, 
the air hole forming station 55b, and the pod attaching sta- 
tion 56 are disposed downstream of the mask sheet material 
supply 96. 

As shown in FIG. 4, the trap attaching station 54 has 
two trap rolls 42a, 42b which are unwound and cut to prede- 
termined lengths by trap cutters (not shown), thus producing 
two traps 42. The pod attaching station 56 is supplied with 
two rows of pods 40 that can be supplied two at a time to 
the first continuous member 50. The mark forming station 
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55a, which is disposed between the trap attaching station 54 
and the pod attaching station 56, has a mark punch 98 (see 
FIGS. 5 and 6) for forming a substantially channel- shaped 
mark 53 in the first continuous member 50. The air hole 
forming station 55b is located in the same position as the 
mark forming station 55a, and has a press (not shown) for 
forming a recess centrally in the edge of the first continu- 
ous member 50 near an attached trap. 

Between the fold forming station 52 and the trap at- 
taching station 54, there is disposed a first free loop 100 
for keeping away from influence of the tension that acts on 
the first continuous member 50 when a continuous feeding mo- 
de changes to a pitch feeding mode for the first continuous 
member 50. A second free loop 102 similar in function to 
the first free loop 100 is disposed between the pod at- 
taching station 56 and the mark detecting station 57a. A 
master drum 106 serving as a first feed means 104 is dis- 
posed upstream of the second free loop 102 and controlled 
for feeding the first continuous member 50 a predetermined 
number of pitches at a time from the first free loop 100 to 
the pod attaching station 56. 

The dark chamber 94 extends from both sides of the 
light chamber 92 over the light chamber 92. A light shield 
mechanism 108 for shielding the dark chamber 94 against 
light from the light chamber 92 is disposed downstream of 
the second free loop 102. The light shield mechanism 108 
has a light shield box 110, a pair of support rollers 112a, 
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112t» disposed in the light shield box 110 for supporting the 
lower surface of the first continuous member 50, and a 
presser roller 114 disposed between the support rollers 
112a, 112b for pressing the upper surface of the first con- 
tinuous member 50 downwardly to curve the first continuous 
member 50. The mark detecting station 57a is disposed 
closely downstream of the light shield mechanism 108, and 
has a CCD camera 116a for detecting the mark 53. 

A photosensitive member supply unit 118 for unwound the 
second continuous member 58 from its roll is disposed up- 
stream of the light chamber 92. The second continuous mem- 
ber 58 supplied from the photosensitive member supply unit 
118 passes above the mask sheet material supply 96 to the 
first joining station 62. An undersheet supply unit 120 for 
supplying the continuous sheet 60 is disposed above the 
first joining station 62. A rail supply unit 122 for sup- 
plying the rails 65 to the second heat-bonding station 66 is 
disposed downstream of the undersheet supply unit 120. A 
cover sheet supply unit 124 for supplying the third continu- 
ous member 68 to the second joining station 70 is disposed 
downstream of the rail supply unit 122. 

The folding station 74 has a former 126 for inwardly 
folding the opposite marginal side edges of the first con- 
tinuous member 50. The first through third heat-bonding 
stations 64, 66, 72 have respective two sets of heat bonding 
units 128, 130, 132 that are positionally adjustable in the 
feeding direction. The fourth heat -bonding station 76 has a 
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flap sealing unit 134 that is movable in the feeding direc- 
tion. A second feed means 136 for feeding the assembly two 
pitches at a time from the second free loop 102 to the 
fourth heat -bonding station 76 is disposed downstream of the 
flap sealing unit 134. 

The second feed means 136 comprises a main feed drum 
138 that is controlled to change the interval of feed 
pitches arbitrarily depending on the position of the mark 53 
that is detected by the mark detecting station 57a. A cut- 
ting feed drum 142 is disposed downstream of the main feed 
drum 138 with a third free loop 140 interposed therebetween. 
The cutting feed drum 142 is controlled to feed a cutting 
process in the cutting station 78 one pitch at a time. 

As shown in FIG. 6, frame detecting stations 57b, 57c 
for detecting the image frame 22 are disposed directly up- 
stream of the fourth heat-bonding station 76 and the cutting 
station 78, respectively. The frame detecting stations 57b, 
57c have respective CCD cameras 116b, 116c. The master drum 
106, the flap sealing unit 134, the main feed drum 138, and 
the cutting feed drum 142 are coupled respectively to servo- 
motors 150, 151, 152, 154 which are synchronously controlled 
by a controller 162 via respective servomotor drivers 156, 
157, 158, 160. The controller 162 is supplied with image 
information from the CCD cameras 116a through 116c, and per- 
forms various control processes in the manufacturing system 
90. 

Operation of the manufacturing system 90 thus con- 



structed will be described below with reference to an opera- 
tion sequence, shown in FIG. 7, of the manufacturing method 
according to the first embodiment of the present invention. 

The manufacturing system 90 is controlled for its op- 
eration by the controller 162 to unreel the first continuous 
member 50 from its roll set in the mask sheet material sup- 
ply 96 in step SI (FIG. 7). The first continuous member 50 
as it is continuously fed is processed to form folds 38a , 
38b on its opposite marginal side edges in the fold forming 
station 52 in step S2, and then released from tension by the 
first free loop 100. Then, the first continuous member 50 
is fed two pitches at a time in the direction indicated by 
the arrow X by the master drum 106 . 

Between the first free loop 100 and the second free 
loop 102, the first continuous member 50 is fed a preset 
length, i.e., two pitches, at a time, successively through 
the trap attaching station 54, the mark forming station 55a, 
the air hole forming station 55b, and the pod attaching sta- 
tion 56. In the trap attaching station 54 , as shown in FIG. 
4, the two trap rolls 42a, 42b are unwound and cut to re- 
spective widths, and two traps 42 are attached substantially 
simultaneously to one marginal side edge of the first con- 
tinuous member 50 at respective positions that are spaced a 
given distance from each other when the first continuous 
member 50 is stopped in step S3. 

In the mark forming station 55a, the mark punch 98 
forms a substantially channel- shaped mark 53 in the first 
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continuous member 50 in every other image frame 22, and in 
the air hole forming station 55b, a press (not shown) forms 
a recess 45a centrally in the marginal side edge, where the 
traps have been attached, of the first continuous member 50 
in step S4. In the pod attaching station 56, two pods 40 
are substantially simultaneously attached to the other mar- 
ginal side edge of the first continuous member 50 at respec- 
tive positions that are spaced a given distance from each 
other when the first continuous member 50 is stopped in step 
S5. The traps 42 and the pods 40 are sealed by a heat 
sealer (not shown) that is held against the lower surface of 
the first continuous member 50. 

Downstream of the master drum 106, the first continuous 
member 50 is fed two pitches at a time in the direction in- 
dicated by the arrow X by the main feed drum 138. The first 
continuous member 50 is introduced from the light chamber 
92 into the dark chamber 94 via the light shield mechanism 
108. In the light shield mechanism 108, the first continu- 
ous member 50 is curved by the support rollers 112a, 112b 
and the presser roller 114 for effectively shielding the 
dark chamber 94 against entry of light from the light cham- 
ber 92. 

The first continuous member 50 as it is introduced from 
the light shield box 110 of the light shield mechanism 108 
into the dark chamber 94 is fed to the mark detecting sta- 
tion 57a where the mark 53 is detected by the CCD camera 
116a. The position of the mark 53 is detected from image 
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information of the mark 53 captured by the CCD camera 116a. 
The controller 162 processes the detected position based on 
preset information, and controls the servomotor 152 via the 
servomotor driver 158 to adjust the pitch feed distance by 
which the main feed drum 138 feeds the first continuous mem- 
ber 50 in step S7. 

In the punching station 59, two image frames 22 are 
substantially simultaneously formed in the first continuous 
member 50 when the first continuous member 50 is stopped in 
step S8. In the first joining station 62 , the second con- 
tinuous member 58 and the continuous sheet 60 are unreeled 
from the photosensitive member supply unit 118 and the un- 
dersheet supply unit 120, respectively, and joined to the 
first continuous member 50. In the first heat-bonding sta- 
tion 64, the second continuous member 58 and the continuous 
sheet 60 are heat-bonded to the first continuous member 50 
over the two image frames 22 in step S9 . 

Two rails 65 in the form of ribbons are unreeled from 
the rail supply unit 122 and cut to respective predetermined 
lengths. The cut rails 65 are heat-bonded to the second 
continuous member 58 and the continuous sheet 60 on respec- 
tive opposite sides of the image frames 22 in the second 
heat-bonding station 66 in step S10. Then, the third con- 
tinuous member 68 in the form of a roll in the cover sheet 
supply unit 124 is unreeled, and joined to the second con- 
tinuous member 58 in the second joining station 70. There- 
after, the second and third continuous members 58, 68 are 
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heat -bonded to each other by the rails 65 in the third heat- 
bonding station 72 in step Sll. 

In the folding station 74, the former 126 inwardly 
folds the opposite marginal side edges of the first continu- 
ous member 50 along the folds 38a, 38b, thereby wrapping the 
traps 42 and the pods 40 in step S12. Thereafter, the fold- 
ed marginal side edges of the first continuous member 50 are 
heat-bonded by the flap sealing unit 134 in the fourth heat- 
bonding station 76 in step S13. By detecting an image frame 
22 in the frame detecting station, the flap sealing unit 134 
is controlled for its movement 57b to seal folded marginal 
side edges of the first continuous member 50 at a constant 
relative position with respect to the image frame 22. 

The joined assembly of the first, second, and third 
continuous members 50, 58, 68 that are stacked together is 
transferred from the main feed drum 138 via the third free 
loop 140 to the cutting feed drum 142, and fed one pitch at 
a time in the direction indicated by the arrow X to the cut- 
ting station 78. In the cutting station 78, the joined as- 
sembly is cut off while beveling its four corners in step 
S14, producing an instant photography film unit 20. A cer- 
tain number of instant photography film units 20 thus pro- 
duced are stacked in the stacking station 80 in step S15. 
Then, the stacked instant photography film units 20 are de- 
livered to the packaging station 84 where they are reversed, 
i.e., turned upside down, and automatically housed in a film 
pack 82 in step S16. 
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In the first embodiment, as described above, various 
components including the first, second, and third continuous 
members 50, 58, 68 are assembled and processed into an in- 
stant photography film unit 20, and a predetermined number 
of instant photography film units 20 are stacked and housed 
in a film pack 82. The successive steps of the manufactur- 
ing process are automatically performed. Therefore, the 
worker is not required to carry out a tedious and time- 
consuming conventional manual process for manually gathering 
a predetermined number of instant photography film units 20 
and placing them into a film pack 82. Rather, it is pos- 
sible to continuously and efficiently produce packages of 
instant photography film units 20 placed in film packs 82. 

After the mask sheet 24, the photosensitive sheet 30, 
and the cover sheet 36 are stacked and bonded together as 
the first, second, and third continuous members 50, 58, 68, 
and they are cut off together into instant photography film 
units 20. Consequently, the manufacturing system 90 is sim- 
plified in. overall arrangement and control, and the cost re- 
quired to manufacture instant photography film units 20 is 
effectively reduced. 

In the first embodiment, the manufacturing system 90 
has at least one free loop, specifically, the second and 
third free loops 102, 140, in a feed region required to 
position the first continuous member 50 for thereby effi- 
ciently manufacturing instant photography film units 20 and 
speeding up the overall process of manufacturing instant 
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photography film units 20. 

Specifically, of the first, second, and third continu- 
ous members 50, 58, 68, the second continuous member 58 for 
forming the photosensitive sheet 30 tends to shrink easily 
due to temperature changes and humidity changes caused by 
the heat bonding process. Therefore, after the second con- 
tinuous member 58 is bonded to the first continuous member 
50 in the first heat bonding station 64 until the second 
continuous member 58 reaches the second station 78, the sec- 
ond continuous member 58 is liable to shrink to a relatively 
large extent. As a result, the first continuous member 50 
to which the second continuous member 58 is bonded may be 
displaced in the direction indicated by the arrow X upon 
shrinkage of the second continuous member 58. 

As shown in FIG. 3, the various dimensions of the in- 
stant photography film unit 20 are set to values with re- 
spect to the image frame 22, and hence the image frame 22 
serves as a positioning reference for various processing 
steps in the manufacturing system 90. Therefore, if the 
first continuous member 50 is displaced in the feeding di- 
rection upon shrinkage of the second continuous member 58, 
then the pods 40, the traps 42, or the spacers 32 change 
their position relative to the image frame 22, possibly mak- 
ing the produced instant photography film unit 20 defective. 
Particularly, since the distance by which the joined assem- 
bly is fed in the direction indicated by the arrow X is lar- 
ge in the manufacturing system 90, errors accumulated each 
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time the joined assembly is fed a pitch or pitches at a time 
reach a large level, tending to cause the first continuous 
member 50 to be positionally displaced. When the manufac- 
turing system 90 interrupts its operation, the second con- 
tinuous member 58 shrinks largely, and the first continuous 
member 50 is positionally displaced. 

According to the first embodiment, the second free loop 
102 is provided in the feed region where the first continu- 
ous member 50 needs to be positioned, and upstream of the 
second free loop 102, the first continuous member 50 is fed 
constant pitches at a time under constant tension by the 
master drum 106, while at the same time the traps 42 are at- 
tached to the first continuous member 50, the mark 53 is 
formed on the first continuous member 50, and the pods 40 
are attached to the first continuous member 50. 

Downstream of the second free loop 102, the position of 
the mark 53 on the first continuous member 50 is detected in 
the mark detecting station 57a, and the main feed drum 138 
is controlled for its operation based on the detected posi- 
tion of the mark 53 to control the distance by which the 
first continuous member 50 is fed, in units of 10 urn, for 
example. Therefore, the traps 42, the pods 40, and the 
rails 65 can reliably be attached to the image frame 22 with 
desired dimensional accuracy, so that high-quality instant 
photography film units 20 can efficiently be manufactured. 

The distance from the punching station 59 to the fourth 
heat bonding station 76 is relatively long. Therefore, by 
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moving the flap sealing unit 134 in the feeding direction in 
each pitch time interval, the various parts can be heat- 
bonded accurately with respect to the image frame 22. As 
the second continuous member 58 shrinks , the heat bonding 
units 128, 130, 132 are positionally adjusted in a direction 
opposite to the direction indicated by the arrow X for per- 
forming the processing in the first, second, and third heat- 
bonding stations 64, 66, 72. 

In the first embodiment, furthermore, after the mask 
sheet 24, the photosensitive sheet 30, and the cover sheet 
36 are stacked and bonded together in the form of the first, 
second, and third continuous members 50, 58, 68, they are 
cut off together into instant photography film units 20. 
Accordingly, a complex and expensive control system for 
positioning and bonding sheets, e.g., the photosensitive 
sheet 30 and the cover sheet 36, separated in the process to 
a continuous member, e.g., the first continuous member 50, 
is not required. Thus, the manufacturing system 90 is sim- 
pler in overall arrangement than the conventional system, 
and the cost required to manufacture instant photography 
film units 20 is effectively reduced. 

In the first embodiment, the servomotors 152, 154 are 
synchronously controlled by the controller 162 to feed the 
joined assembly two pitches at a time up to the fourth heat- 
bonding station 76, and feed the joined assembly one pitch 
at a time when it is cut off in the cutting station 78 . 

More specifically, the pitch time required for the 
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heat -bonding process in the first through fourth heat- 
bonding stations 64, 66, 72, 76 is relatively long. The 
heat-bonding process in these stations can efficiently be 
performed by setting the distance by which the joined assem- 
bly is to be fed at a time, to a plurality of pitches, e.g., 
two pitches. For the cutting process in the cutting station 
78, the distance by which the Joined assembly is to be fed 
at a time is set to one pitch, so that no unwanted idle time 
is produced in the cutting process. As a consequence, the 
overall process of manufacturing instant photography film 
units 20 can effectively be speeded up. 

In the first embodiment, the joined assembly is fed two 
pitches at a time upstream of the fourth heat-bonding sta- 
tion 76. However, the joined assembly may be fed three or 
more pitches at a time upstream of the fourth heat -bonding 
station 76, if necessary. In the trap attaching station 54, 
the pod attaching station 56, or the punching station 59, 
the joined assembly may be fed one pitch at a time. Stated 
otherwise, by feeding the joined assembly a plurality of 
pitches at a time at least in the bonding processes where 
the pitch time is relatively long, the overall process of 
manufacturing instant photography film units 20 can easily 
be speeded up. 

In the first embodiment, when an instant photography 
film unit 20 is cut off in the cutting station 78, the four 
comers thereof are beveled into the beveled corners 48. 
Therefore, when successively produced instant photography 
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film units 20 are stacked in the stacking station 80 or fed 
along, they are prevented from being stacked or fed in error 
due to being caught by sharp corners which would otherwise 
remain on the instant photography film units 20. 

The instant photography film unit 20 has outer dimen- 
sions substantially equal to those of an ID card specified 
according to ISO 7810 or JIS X6301. Therefore, it is not 
necessary to use a special storage folder for storing ex- 
posed instant photography film units, but a general card 
holder or the like may be used to organize, store, and save 
exposed instant photography film units . 

FIG. 8 schematically illustrates a method of manufac- 
turing an instant photography film unit 20 according to a 
second embodiment of the present invention. FIGS. 9 and 10 
schematically show a manufacturing system 170 for carrying 
out the manufacturing method according to the second embodi- 
ment. Those parts of the manufacturing system 170 which are 
identical to those of the manufacturing system 90 according 
to the first embodiment are denoted by identical reference 
characters, and will not be described in detail below. 

The manufacturing system 170 has a single free loop 172 
in a feed region required to position the first continuous 
member 50. Upstream of the free loop 172, the first con- 
tinuous member 50 is fed two or more pitches at a time by a 
main feed drum 176 of a first feed means 174. Downstream of 
the free loop 172, the first continuous member 50 is fed one 
or more pitches at a time by a cutting feed drum 180 of a 
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second feed means 178. 

The mark forming station 55a and the air hole forming 
station 55b, the trap attaching station 54, the pod at- 
taching station 56, and the punching station 59 are disposed 
successively downstream of the fold forming station 52. 

The manufacturing system 170 thus constructed operates 
in substantially the same manner as with the manufacturing 
system 90 according to the first embodiment, according to 
the operation sequence shown in FIG. 7. In operation, the 
first continuous member 50 is fed a predetermined number of 
pitches at a time by the main feed drum 176 from the mark 
forming station 55a and the air hole forming station 55b to 
the fourth heat-bonding station 76. Thereafter, the first 
continuous member 50 is fed one pitch, for example, at a 
time by the cutting feed drum 180, and cut off into an in- 
stant photography film unit 20 in the cutting station 78. 

Then, a predetermined number of instant photography 
film units 20 are stacked in the stacking station 80, and 
reversed and automatically placed into a film pack 82 in the 
packaging station 84. 

In the second embodiment, as described above, the proc- 
ess of manufacturing an instant photography film unit 20 and 
placing a predetermined number of instant photography film 
units 20 into a film pack 82 to produce a packaged product 
is automatically performed. Since the worker is not re- 
quired to manually package instant photography film units 20 
in the dark chamber 94, the overall process of manufacturing 
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an instant photography film unit 20 can easily be speeded up 
and made highly efficient. Therefore, the second embodiment 
offers the same advantages as those of the first embodiment. 

While the manufacturing system 170 is in normal opera- 
tion, but not in an abnormal state such as a system shut- 
down, relative positional deviations of the image frame 22 
and other components, e.g., the pods 40 and the traps 42, in 
the feeding direction due to shrinkage of the first continu- 
ous member 50 vary in a moderate wavy fashion. At this 
time, depending on such wavy variations of the relative 
positional deviations, the rate at which the first continu- 
ous member 50 and the second and third continuous members 
58, 68 superposed thereon are fed is controlled by the rate 
of feed by the main feed drum 176. Consequently, the rela- 
tive positions of the image frame 22 and the other compo- 
nents in the feeding direction can appropriately be ad- 
justed. 

More specifically, when the first continuous member 50 
shrinks, positional variations thereof are corrected to feed 
the first continuous member 50 at preset constant pitches 
for thereby controlling the feed of the first continuous 
member 50 in most upstream regions where the first continu- 
ous member 50 needs to be positioned, i.e., from the mark 
forming station 55a and the air hole forming station 55b to 
the trap attaching station 54, and also from the pod at- 
taching station 56 to the punching station 59. Specifi- 
cally, the mark detecting station 57a detects the position 
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of the mark 53, and the rate of feed by the main feed drum 
176 is controlled based on a deviation of the detected posi- 
tion so as to feed the first continuous member 50 at preset 
constant pitches. As the first continuous member 50 moves 
downstream progressively away from the mark forming station 
55a, the response of the first continuous member 50 to the 
constant pitch feed control is lowered. Therefore, the de- 
tected position of the mark 53 is set to a position capable 
of accurately detecting the deviation of the detected posi- 
tion. In this manner, the relative positions of the mark 53 
and the pods 40, the traps 42, etc., i.e., the relative 
positions of the image frame 22 and the pods 40, the traps 
42, and the relative position of the image frame 22 and the 
spacers 32, can be adjusted within a desired accuracy range. 

The flap sealing unit 134 that is spaced a certain num- 
ber of pitches from the first, second, and third heat- 
bonding stations 64, 66, 72 tends to suffer a sealing fail- 
ure due to slight variations of the sealed position when the 
joined assembly thermally shrinks and the main feed drum 176 
holds the joined assembly insufficiently, causing jamming or 
other trouble. To overcome this shortcoming, the image 
frame 22 is detected in the frame detecting station 57b, and 
the flap sealing unit 134 is controlled to move in the di- 
rection indicated by the arrow X so as to keep the image 
frame 22 and the sealed position in a constant relative 
positional relationship. Alternatively, a loop may be 
formed in the joined assembly for controlling the position 
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of the joined assembly immediately upstream of the former 
126 that is connected upstream of the flap sealing unit 134. 
However, this alternative solution would result in an in- 
crease in the distance that the joined assembly needs to be 
fed. 

In the cutting station 78, a single cutting mechanism 
may be used as it can adapt itself to high-speed operation 
and also for the same reason as the flap sealing unit 134. 
Therefore, the free loop 172 is provided, and the image 
frame 22 is detected at the cutting feed drum 180 for con- 
trolling the position of the joined assembly and feeding the 
joined assembly. 

Upon a system shutdown, the joined assembly suffers a 
large thermal shrinkage particularly in the first through 
third heat-bonding stations 64, 66, 72, tending to cause the 
relative positions of the image frame 22 and other compo- 
nents to deviate largely. To avoid this drawback, before 
the joined assembly starts to be fed when the manufacturing 
system 170 starts to operate, the main feed drum 176 is con- 
trolled to return the joined assembly until the deviation of 
the detected position of the mark 53 becomes nil in the mark 
detecting station 57a. Accordingly, even upon a system 
shutdown, the relative positions of the image frame 22 and 
other components can be adjusted within a desired accuracy 
range . 

In the second embodiment, since only one free loop 172 
is employed, the manufacturing system 170 is further simpli- 
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fled in its entire arrangement, and high-quality instant 
photography film units 20 can efficiently be manufactured. 

In the first and second embodiments, the photosensitive 
sheet 30 is constructed of the second continuous member 58. 
However, the photosensitive sheet 30 may be constructed of 
the third continuous member 68. 

In the first and second embodiments, the instant photo- 
graphy film unit 20 has outer dimensions substantially equal 
to those of an ID card. However, an instant photography 
film unit having an outer dimension HI of 108 mm in the 
transverse direction and an outer dimension H2 of 85.6 mm in 
the longitudinal direction may be manufactured according to 
the present invention. For manufacturing such an instant 
photography film unit, one pitch for feeding the joined as- 
sembly in the manufacturing systems 90, 170 is set to 108 
mm. 

With the method of and the apparatus for manufacturing 
an instant photography film unit according to the present 
invention, after instant photography film units have been 
manufactured, a predetermined number of instant photography 
film units are stacked and automatically housed in a film 
pack. Therefore, the process of manufacturing and packaging 
instant photography film units is automatically and effi- 
ciently performed. Since the worker is not required to man- 
ually package instant photography film units in the dark 
chamber, the overall process can easily be speeded up and 
made highly efficient. 
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According to the present invention, furthermore, at 
least one free loop is provided in a feed region required to 
position a continuous member in the process of manufacturing 
an instant photography film unit for thereby controlling the 
feed of the continuous member. Therefore, various compo- 
nents can be joined to the continuous member highly accu- 
rately with respect to a desired positioning reference posi- 
tion, and the number of pitches for feeding the continuous 
member can be changed before and after the free loop. As a 
result, high-quality instant photography film units can be 
manufactured quickly and efficiently. 

According to the present invention, moreover, a plural- 
ity of containers which store a developing solution and a 
plurality of traps for trapping an excessive developing so- 
lution are simultaneously supplied to a continuous member at 
respective opposite side edges of an image frame of the con- 
tinuous member. Therefore, the containers and the traps are 
efficiently attached to the continuous member for thereby 
easily speeding up the overall process of manufacturing an 
instant photography film unit. 

In the method of manufacturing an instant photography 
film unit according to the present invention, the first con- 
tinuous member which will form the mask sheet and the second 
and third continuous members which will form the above two 
sheets are bonded together in a stacked state, and then cut 
together to a predetermined length for thereby producing an 
instant photography film unit. Accordingly, the instant 

- 31 - 



photography film unit can automatically be manufactured with 
a simple arrangement, and the cost to manufacture the in- 
stant photography film unit is effectively reduced. 

At least in the bonding step, the first through third 
continuous members are fed a plurality of pitches at a time, 
so that undesired idle times due to the difference between 
pitch times are not introduced, and the overall process of 
manufacturing an instant photography film unit can be speed- 
ed up and made efficient. 

Although certain preferred embodiments of the present 
invention have been shown and described in detail, it should 
be understood that various changes and modifications may be 
made therein without departing from the scope of the append- 
ed claims . 
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